Biotin-Conjugated Multilayer Poly [D,L-lactide-co-glycolide]-Lecithin-Polyethylene Glycol Nanoparticles for Targeted Delivery of Doxorubicin.
Multilayer nanoparticle combining the merits of liposome and polymer nanoparticle has been designed for the targeted delivery of doxorubicin (DOX) in cancer treatment. In this study, DOX-PLGA-lecithin-PEG-biotin nanoparticles (DOX-PLPB-NPs) were fabricated and functionalized with biotin for specific tumor targeting. Under the transmission electron microscopy observation, the lipid layer was found to be coated on the polymer core. The physical characteristics of PLPB-NPs were also evaluated. The confocal laser scanning microscopy confirmed the cellular uptake of nanoparticles and targeted delivery PLPB-NPs. The in vitro release experiment demonstrated a pH-depending release of DOX from drug-loaded PLPB-NPs. Cytotoxicity studies in HepG2 cells and in vivo antitumor experiment in tumor-bearing mice both proved DOX-PLPB-NPs showed the best inhibition effect of tumor proliferation. In biodistribution studies, DOX-PLPB-NPs showed a higher DOX concentration than free DOX and DOX-PLGA-lecithin-PEG nanoparticles (DOX-PLP-NPs) in tumor site, especially in 24 h, and the lowest DOX level in normal organs. The results were coincident with the strongest antitumor ability showed among in vivo antitumor experiment. Histopathology analysis demonstrated that DOX-PLPB-NPs exhibited the strongest antitumor ability and lowest cardiotoxicity. In brief, the PLPB-NPs were proved to be an efficient delivery system for tumor-targeting treatment.